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y-VKWyS«o^ft#|I:i x io 19 -i x io 21 cm" 3 0 

[0043] ft*3, ^jB^O^^|g^Oi«$H« x -<-^»¥®36^^UJUfc^#:|fP 
[0044] ^yiMTIglfcm, Co, Ni, Pt, PcU Mo, W\ Zr, Hf, Ta, Ir, AU V&tfCr^bft 

mzm-rz^bizx^x^ &wj:mm&&mv&±&m&&m-rz>z.b&-?zz 0 

VfVmom&te, 10— 50nm-?foZ>Z.bi>m&^\ ff$^i0nmiU±-e$>5^, ^ 
±&ffi&&)Zkmz.i&mirZ>Z.b&-?%Z>o *fc, 50nm^T-t?fe5^r^.-^3ffil^ 

[0045] (m—<nMMMM) 

[oo46] ^mmmmoy-^xh^^m^mmt. ^<bht<Dm^mh±^u^ 
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[0047] y^/^y^MSlSl^tfi.iiW^^Ml^^' 5 ^^^^ 

[0048] 05(a) y^^/HV^^^-^-^^#i-^MISFET«^fc^# 

^«(D±®ni-efoSo ins (b) nm 5 (a) o^^m^a-a^ fto^igs^fc 
®5(b) ^<D^mmm\tmmm^mwnmo6<D, mmmmm)509<D¥Wk 

^/KW^^ft±WJ521^^S#:(^W)509^^^*^-C(^511 
0^|6jtC)*ic^^<^o-CV^o 05(b)<Dj&^-m. y-*/KW>-W^*ga 5 

— ^510&r5±lB520lt^yf->fKI!l5043»^^H"CVS6. 
[0049] 06-8»05(D^^©O^^^Ufct^"efc , 5. y-V»«») 

ifffl^(o^wu-cv^ 0 me-s-m, 05( a )<DA-AiftKffi^s#ftwv 

[0050] Ei6«y-^/KW^^^^ft^^*^^^^ ,t >^" cfc ^ |g!6(a) 
(b) t»y-VK^«©»1tRW , R <^ttasg# (SS^ 

WO 509O*fe^ft t-^bTV ^„ 06 (c) Jttf (d) ftty-VKW»l 
®^R^fo^) x ttR(DMW^^509(D^*t6]i:-i^cU-tV^6c 06(e 
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[0051] m7\*m6<D&j&M**<Vtch<DX*&Z> 0 07(a)tljy-VKKy«»J:i5 
20#&#509 WffitTO&ffifcT^&U ^M{iI{C^ft^516^i-^ 0 07 

(b) ^f*y-*/KW>is^o-auc^«#5i6£Wu ^^{au^w-?- 
^5 1 OSr^TT So G9 7 (c) -eiiy-^/KWyi«^£o©^ A ^5 lesr^rt- 

5i3^-r5o ^©j:5t!iy-^/Kw>iH«ri, mmvxte&nftj&R&ifix 

„ 07-c«7 i -/^^5io, ±®52o, m^m^iQ±.\^)^vmsoAi)m^ 
[0052] igs-m, y—^/Yu^mm^m±Mmt>hm^m\z.m^x{^5\i<o^ 

So 

[0053] las (a) wy— ^/k w>iH«*H^^^«^*^~^^— ^sio^^rr 

5 0 08 (b) T?«y— ^/K W>®«^^A«dSA^^^-^510«r^t-* 
o 4S$4£^te 10-80° -e*>Sit^»*U<, 20-60° XhZZb&£<9ft^<. 4 

o-50° -e*>5^*sj5f!:»*uv> 0 mmnm^b^^. *s<vWi'>r\z.^x*s 
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i-5 0 08(d) -e^y-^/KWv^^w^-^sio&^S^^M 

[0054] mst^^^^^^y-^/KW^^tt^ S^t¥n^±ffi520Sr^U-C^^ 

[0055] msKmisftz&Ky-x/b'i'^mmte. m^m^m^m^mm 

[0056] ^^OMISFETtDy-^/KW^i^^, 

[0057] £fc, ^BJ^^^m^y^^/K^^^^*^^ 1 ^^^^ 1 ^^*' 
-Ctf>l$r330:t£^ PI— C&oXt^V^ I^o-CV^^V\ tfl&tf, IH20(a)<D 
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[oo58] (m~(Dmmmm) 

^mm^m^mmmm^ ^/i^*^MisFET*wi-5¥¥#ii£Bt-p^ 

[0059] 09(a)S.U50io(a)(*MISFET^*-r5^^SO±®IH-C^o 139 (b)S. 

HI 10(b) li, ^^tbia9(a)S.OTl0(a)O^##:^g^B-B^|R]^)®f®III 

TfcSo IH9(c)^|giO(c)tt, ^n,eft09(a)&tjqmo(a)^^#^e 

(DA-A^|p]0»fDSia-efc6o 
[0060] 09tf>MISFET-Cte, »CD (Elr*«z:o(D^.^i-) ^jS^^¥^^^506 

/K W^«503*SK!»te>*b-CV >3. #y-VK^/®«tt7-/^5 10 

[0061] igiooMisFET-cra, m9tmmz&&(n(fflxte~<>(Dfy&mir)$zm#;(D¥ 
i^i&£*wty —^/kw-o-^5031* &mik&tvxm , — o<£>MISFET>F t£ 

WizfafroX (&RJ51 KD^ipjfc) $r3ft*£Sii;!JDL-tv ^„ ^-?#rra^fc£g#( 
ifilidBD 509<^¥® fcVfffcBf j£<£®-o<z>y-*/K W^flWcOW ®«^i"o 

^IJ^|r]517^|rI3&>o-C, »^fr««506^WI«"C^fifc$tt, *^O^ag^«c5 
060SB^J^I^*^^r-o(Dca§lJ519t-o(0^^^506^^J^5J;5(- 
^^tbtV ^„ y-^/KW>'ga^4 , ^#(lflai35519{iv'^/^jgcDMISFE 
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[oo62] ^goi^^^^^^^^fc^'^^^^^ fflBU©«rauty-*/K 

[0063] rtv^/V^^OMISFET^y-^/KW^^fe^y-^/KW^^ 
[0065] ^/V^«^OMISFETm, SfrW^SE**lSl©iB^^HItUtffl 

[0066] (^^^BOfilig^fe) 
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o 

[0067] (l)jS^fc 0 *=*^/Vj&gSfc 

2 

2 

2 

[0068] m\ v-c, w^ H ^y3^603(D^ffi{^^M^^h?r^b, ^hyy^^w- 

SrffiV^T, u^h^^6O5^0.-r^> o imi (b)f*L<D^ffi£^Lfct>cDT-fc3o 
teK^-YJ^^i-So vKO^, W^h^^605Sr^*b, SiO Ig602_htcj5r3t 

2 

tizm&tf&Zo m2i( a )xte¥m&m&9iitmmsiom)907<Dn& 

±K$t*fflft (in } ffi903^^$tlTV >5 0 roWiiSlil^W^v't;^ 
[0069] l3ll(c)^^o^^^_h S |gi-cfe5 o £f c% 0ll(d)«0H(c)<D^ 

2 

ll)£^1-5o Hl^ ^OSiO l^611±^CVDi!fe(Cj;oT^yv/y=i^M^^L 

2 

m 1 1 (e) <^^S^(^^##:|B^6060A-A^lp]^»rffiia-C*)5o 
[0070] ^^^^^^v-aW^^^A^tTPo Hfc, CVD&}C±^>y^8&M^£l£ 
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o 012(a)}*, Z.0*m&mmv>±M®-C*>*o ^ 012(b)te012(a)(Dy-* 
/KW>iB«612flDA-A^^©Wr®H-e*>«. y-^/KWV^«612 
S^****^/^****. **** 384liai>^^/v^««rfT5W«>y-^/ 
KW>-^612t^^/v^^^^^^^^^^»»f®* s ^-"^ 

[0071] 0 12 (c)tt, ««MBaM<«©»*ifii«*ieK**^ N ^ ^ 111 12 (a) 

^^>«^»^»r!|#^^^ffiji«S^(siO 2 )^)602tW^^tt-et>^< 

Hl2(c) »iMW«S««)-tiiiH^«>5« 012(c) -CW:. 

*^012(d)OTl2(c)(Dy-^/ / KW^^612OA-A^<O»Tffl@-efc5 

o 

[0072] ^M^^^Y/v^Srffofcy-^/KWV^612^^* 
fc*oT£JR»609fci»r5. 013(a) tt^©2N»fl**©-tiSH^*>«- *fc» 

Hl3(b)riH13(a)©y-^/KWV««612©A-A*I^OW®H^^o*« 

fcfc, &v^#fc:&JRS609S^^5^a s «S. ^Si:b-C«, Ti, Co, Ni, P 
t, Pd, Mo, W, Zr, Hf, Ta, Ir, Al, VJttfCfl^««»»««^^*<«> 
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mRfo<n&mm*i& : £-t'z>o 013 ( c ) \-i^yh^y^^<o^mwmn<o±m 
z.bftx-zz> 0 ^JRaiL-CNifflv^fc^^e:^*4oo-6oo < c■e^>^^w 

^amt-^^tvSixy^-l'WJlSftUrf*, TiSi, TiSi x CoSi, Co 

2 

Si , NiSi, NiSi RXmi SiteH&mfbtlZo 

2 2 2 

[oo73] ®i2 (a) (Dy—^yh^^mmi2^mm. m^^^y^^^^ 

14 (a) -CWu ii$R^t 0 **^/VJ&g&;ftl$F^ fToTV^*:^ &8ctf>¥^#3fl 

014(a)<D#mi, y-^/KWVfg^612^^ft^?rW-r^«l3t^o-CV^ 
o 014(b) «I3l4(a)0y-^/KW>'^6120A-A^|p]W»f®|2|-efc 

5„ mi4(c)«, mi4( a )(D¥mfcmm^mv>>SiA, ^mmcomm, t=-;^ 

*S^JS^>^5r 5 fTV> % fti^-«i^y-^/KW>'^612±^^y^KI^ 
61O^ttfc^^g<D±®ia^5o®14(d){i014(c)^y-^/KW> 
^612(DA-A^f^<7)^®0^&So-<^i5^y~^/KW^^^^fcii>([-^ 

[oo74] 015(a) tem&m*&%:<bh¥ffe<Dm$km&mmzft'rz£o\^ 0i2(a)<z>^ 
mi^mm^m^^ e ^^^M^tcm^u<D-M^mi5{^ir 0 m 15 ( a 

15 (a) ©y-^/K wiv-gg^-ets, fc5^£oi£,&®asffi$teittt;ififcg:U ^o^m 

, teVtbt£oK.WX&>Z>o ^<D0!j-e«021(a) ^bfc^*fflft{lll}®90 
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i (b) (c) © &«w»©y-^/K w v mtg&mJjfa9oiRxfi&±imi>* 

%9.mz.2o (Jfr«io) ©»AiB9io©*3&»fe*SJ:5lcj^>fti'^ X14BI8 (c) 
tt2o0f«lo)Xr*4oW«2o)©iB"C«>5. fc*5, H21tt^^A«3i©MI 
ft{U©;fr|R]902£r;£^i~ ; 5 o 

[0075] *fc, M^t^^-v/^A^M^ra-c^T^-cvN^fcfe, P^-rsy-*/ 

£«612©A-A#ft©»fiBia'Ca>3o r.©SK Bl3(a)~(d)fclHlfll©#8HCJ:o 

M©i***fT$. Hi5(c) *Rfo&mmm&®<»*mi*&n<o±mm-?*>z><> 

ft*3, 1315(d) {^|2|15(c)©y-^/ / KW^^612©A-A^lR]©»rffilll^^ 

o 

[0076] B15(e)tt. ±«ra*tf*^ir>WMW^Ifc S^W. WfcrfW** 
tf£^ofc^©¥£#£fi©±ffiia^fcS. Hl5(f)ttl9l5(e)©y- 
*/KW^i&612©A-A#ft©^M^kSo Hl5(e)-Ctt, jS&^f 

«fc*o-cv>5„ Hi5(g) mi5(e)<D*mftmnttH®&^ &mm<D)m 

5 (h) » 015 (g) ©y— ^/KW>iB«612©A-A*-|fll©ISf ifiH'CfcSo 
[0077] j^ntf^^A-jfcfttt, cvDSSB&JBvvcfi^as-e**. ±1^^^ 
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2 2 4 

^(PH )^>i^v^(B H )J&if<D^$rffiV>XK— f ^*rffo-Ct>Av\ 

3 2 6 

[0078] (2)*S^^ife 

2 

©^jB«<O^{*:«B*701^jB^©^«:ffl«702Sr^^i-* o 016(a) «^ 

^WLT*3«9, ^^^70l<^^:T^A/fc^-Cfenfi^<, tfD6r#K:|Rft* 

[0079] #Ct£, 2i^6<J^f ^^riX-V/^S&^P^O^jfe-C, ^— M8ffi703©^fifc, ^ 
7fJ^BW*^ M^TO*— ^704©#J*fcfr5 (1316(b) ) 0 #CfC, 

««708±©, ^^^701©ia^J75fRj712^r6j56 i o-C^^^701i^S 
fcjfcSttWcH P 710£W*r<5^*:?/i705&f9:tt5o roj:5J^^jB705Sria!»t 

MP710^tt^rv^o fc*3 % 0BP«^^«^«4l^)^|6]714{-*5VN-C 

Hl6(c) &t*(e))U — ^d^^©JS*pfctofcor^**L , rvxfe<-Ct>^v\ M 

b&-?%z> 0 mi6 (c)i-zz.<D¥mftmm<D±.mm-ehz>o EH6(d)«mi6(c) 

[0080] row^hv^Sris/fv^^itt, ^^>-^£rtT5o M P * S V— ^/Kv 

^^^^tToyt#^, ^jx.f^^2o(b) ©^^©y-VKW^^ 

J&£*U5 0 IH20(b)-e^, ^-^801<O$(J^«, ^y^^ifr^^PBP7 
lO^tt, x.y?>y&mft UVS—^/YWsm&te&tto 2?jgg|5802te 
•r;**JB705&89!H\ ^^/^-^^iifTL^-ofcy-^/'Kw^^^tCfefc^o 7" 
— ^801^W-T5ffii:^®SP802<7)®f®fi^tb^tb804S.tJ J 805tC$>fc5o 
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[0081] Icny ^-^fe-Ctt, KOH^^MAHi^ft WiMSrffl V 

SiO Kf bMQ 706fc5pfr*iS^* s (100) iii©2Mlfl:«*HH5r*y loiy^^Sr 

mm*. aii)m^m<D^m^n^xmm\m^y^y'^-^^ 

[0082] Ky^s^^tfe-Ctt^ i^fcW****^^^**^"^ *fcfrttK?>f^y 

[0083] ^^v^«^ram^,iai6(g)^$ti^j:5^#^^^^*^^w 

{i^^n^^BIJ^y-^/KW>'^708^lte)n^MISFETti-5wi:^ 
-e#5 0 -*\ *s^^«Bi*l«I*C»T-f*^ 016 (f) tz$&*U>M\z. 

[0084] aiy^-^^^fcK^ci-*. 017(a) &T*018(am**l**K 016(f) 

(g) ©^gt^yf^^^^^^iSStfcS, *fc 

x 017(b)^18(b)«, ^^@17(a)Wl8(a)©y-VKW^«708 
y~^/KW^^±®7i5Ots«:^^^70i(Di|<gJ;«9 1 b/J^<-Ct>^v\ 

V««708±f!:5/y^KBl709*ia:itS. 017(c) fttf 018(c) ft. **U**V01 
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7 (a) RXtm 18 (a) <Dy—X/Y^>m&70SK^)^Vm09%mVt^mW& 

m<D±mm-?hz>o &tz. 0i7(dmt/0i8(dm > ^^i7( c )w@i8(c 
) <£>y— j*/KW^t^7O8OA-A#fto^B0-T?fc5o 

[0085] ^^/Mt^<DMISFET£*«¥MI#^Skx ±fB^/V^«it(OMISFET^ 

m^h^^^oKW^-r^o ^<D^m^m±^v-\-mm703t^- 
^-rK^-/v704Sr^-r^ o 019 urn, z.<D¥mitmm<n±.mm-efoz>o £fc 

^/KW^^708^^^tt^>M^t^^i/-¥/^ft$^o 019(c 

)B\ ^o^#^o±ffi0-r?fc5„ El 19(d) tim 19(c) oy-^/KW^ 

^708<^A-A^i6](D»fffiigi-e*>§ 0 ¥m&mm±iz&mm7ii&imt& 

-fr^o 019(e) tt, r©^i^^tO±iSitfc5„ Htc. 019(f)i*019(e)<Oy 
— */KW>^^7O8<DA-A;£fto$rffi0-e&5 o dtf>^ N /HBHffi3rf?i\ 
^y^-fKK709^^b/t«. *Kj£©^JRSSr»*i-* 0 019(g)i2, 
frit©±S@-C$)5. 019(h)fi019(g)<^y-;V / KWV®i&7O8<DA 

-A^-[B]<^»f®ig-c$>So 

[0086] ^ ^-e{i7W>'M^)MISFETi:7 P l/— (¥®§!) tf>MISFET££r^ 

WSr^bfctOT?**. 025 (a) VSOMISFETffl©^!je^^ft:fH«^v 

^<DMISFETffloy— ^/KW^i^(1017, 1018)?r^Lfc^^ 
^UfrbWCfcSo 025(b) tt, 025(a)O^mfc^§{W&. y-VKW^ 
$1017, lOlS^^^t^dr^^S^-frfcbtO-efc^o mfo^Z^i/^tfL 
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5 (c) \tm25 (b) <D*mfcmm<Dy-x/v\'4^mmoi4&xf^>o±imio2o 
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sy-VKw^fi, 'jtt^bhzom&mh*:^ mftx-ttmrn^mfcrn 

[2] mt*±\mvhnitm&<D&mwi<D¥mftmi&k, 

ixizmgcvy-x/vis^mmb, mmm^L-xm^mwmm<D^<bhmm 

imr^^kmw^^Km^xmnh^t^mwmmx^x, 

[3] mw±\z.mirbntzMm(D&mit£<D¥mftmmb. tt&<»m*ftw&kw» 

b,mmmzfrvxfftfrmm<D¥w&mm<D&t£<bhwm±\c^ 
mbzffiz.. 

mm^^mi^mmK^^nm^mh^^bmm^^Km^^mb 
tezx? ffim?-bmm&mm&<D¥mftm®zm^x?-**/i<mffi 
fimnttfabmmttmmtEvxnrtbfrtc^m&mwx&'ox, 

jiijfBy-*/Tw^i^^ ft±MJa>bs^ 
Mtovx\,^wehU&ftu wzwdhumm&v^b°mAm&tsnx^z>z.b%¥? 
mb-tz^mftmmo 
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^^A.^ttbnfcis^o^e^^y-^/Kw^^^^t 9 ^^^^ 

Ry-^/KW>««©«*sR^#frlH««)«J:Ot>*:*<, *»oKy-^ 
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^y~*/Kw>-fgis&as^±aMBOtf^&#^ 

[14] mmm$m&, mt&y— ^/Y^iyw^^m^iBLX^m±Mm^b^m<D^ 
[is] wiBiatfbiaJ^s, ttriay— ^/h^>««©«^i^&tfft±»WA>bSfr«©*- 

^^^^^i^^^t^^^^i-^ipt-^^bnfc^^^^y-^/Kw^ 
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<75 m P Sr*-t-5T^I»Sr8a:»tSXei:, (b) tt-r^BSre^^UT^y^^S: 
[18] ftljffil^^/V^^i-^^^^®^^^^^^*^^^^^^ 
fcj»taLXV^|!fl«&ffi&K*raxg^ (c)KDflia«5±toy^KJBISr^'t-SX 
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[21] mte&mm m&mm'e&y , 
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[022] 




Qy- SSCDF i nFET GAASW>FinFET 
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